Induction and attenuation of neuronal apoptosis by proteasome inhibitors in murine cortical cell cultures.
Evidence has accumulated showing that pharmacological inhibition of proteasome activity can both induce and prevent neuronal apoptosis. We tested the hypothesis that these paradoxical effects of proteasome inhibitors depend on the degree of reduced proteasome activity and investigated underlying mechanisms. Murine cortical cell cultures exposed to 0.1 microM MG132 underwent widespread neuronal apoptosis and showed partial inhibition of proteasome activity down to 30-50%. Interestingly, administration of 1-10 microM MG132 almost completely blocked proteasome activity but resulted in reduced neuronal apoptosis. Similar results were produced in cortical cultures exposed to other proteasome inhibitors, proteasome inhibitor I and lactacystin. Administration of 0.1 microM MG132 led to activation of a mitochondria-dependent apoptotic signaling cascade involving cytochrome c, caspase-9, caspase-3 and degradation of tau protein; such activation was markedly reduced with 10 microM MG132. High doses of MG132 prevented the degradation of inhibitor of apoptosis proteins (IAPs) cIAP and X chromosome-linked IAP, suggesting that complete blockade of proteasome activity interferes with progression of apoptosis. In support of this, addition of high doses of proteasome inhibitors attenuated apoptosis of cortical neurons deprived of serum. Taken together, the present results indicate that inhibition of proteasome activity can induce or prevent neuronal cell apoptosis through regulation of mitochondria-mediated apoptotic pathways and IAPs.